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Abstract 
A novel infrared bridge target recognition , based on morphological operator , was presented in this paper. Firstly, 
some operations including contrast stretching transformation, Otsu operator, morphological operators were employed 
to process the original image. secondly, the bridge-knowledge was defined, and which was applied to find a possible 
bridge. Finally, some bridge target images were used to make simulation experiment, which results show that the 
novel algorithm has better performance of accuracy and reliability, which has lower error and higher computational 
efficiency. Thus it can be used to real-time application 
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1. Introduction
The bridge is the lifeline of national economy and the focus of military target. The study of the
bridge recognition at home and abroad is Determined mainly by its gray water, and then search along 
the direction perpendicular to the bridge, if they can enter the two water areas, which are not 
mutually connected, there may be a bridge. But this approach has several shortcomings, such as many 
assumptions making the complex background problems simple; It is easy to cause miscarriage of justice, 
and so on. Above all, a novel infrared bridge target recognition is proposed based on morphological 
operators in this paper. And, some bridge target images were used to make simulation experiment, which 
results show that the novel algorithm has better performance of accuracy and reliability, which has 
lower error and higher computational efficiency. Thus it can be used to real-time application. 
2. Image pre-processing
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2.1. Contrast stretching transformation  
Contrast stretching transformation function is： 
 
1( ) [1 ( ) ]Ems T r r
         (1) 
In which, the r is the brightness of the input image, The s is the corresponding output image 
brightness value, The E is the slope of the control function.  
Through this function, the image, which the gray-scale value is lower than m, can be compression into 
darker gray levels within a narrow range. Similarly, you can enter values above the gray-scale image 
compression to the output of the lighter gray degree level within a narrow range. So we can output a hige-
contrast image. as shown in Figure 1: 
2.2.  Otsu operator 
We determined the threshold using the maximum variance, which can select a different image of 
the adaptive threshold, and can make image segmentation using threshold of stretch transformed image. 
It is considered that the greater than the threshold part is the land, bridges and  the dry area of rivers ,and 
that the less than the threshold part is area of the river, which must be zeao . Segmentation formula is the 
follow: 
( , ) 1 ( , )I x y if I x y threshold                               (2)
In which, the threshold is the threshold extracted by the Otus operator. Segmented results shown in 
Figure 1
3. Morphological operators handling  
The purpose of the regular have two sides: one is to reduce affect from some Scattered broken water 
such as small area of rice fields and reservoirs in land areas and regular those to land areas as land to 
process. Another is due to the presence of the bridge and the same river was divided into two blocks 
of water district. We need to be connected to the river area in order to extract the  bridge target and more 
accurate analysis the morphological characteristics of the river. 
3.1.  Erosion 
A set is a collection of B Erosion, Expressed as 
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Fig. 1. (a) The original image    (b) The Stretch transform image;(c) function curve;(d) the transformed image histogram
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A B  ( )zz B A    (3) 
3.2. expansion 
A set is a collection of B expansion, Expressed as 
{ [( ) ] }ZA B z B A A

                                        (4) 
3.3. Open operation 
A image is for the opening operation of the image B: 
(A )B BA B 
               (5) 
That shown: we can draw open operation by calculating all the structural elements and set , which can 
be filled Internal image. 
3.4. Close operation 
A image is for the close operation of the image: 
B( )A B A B  
                                             (6) 
According to the binary image feature after threshold segmentation. Firstly ,the close operation is used 
to make up for closing  intermittent and long thin narrow gap in the land areas of the image , eliminate the 
small hole caused small water areas and fill the fracture of the land contours. And then the opening 
operation is used to take the contours of the land area more smooth, eliminate the small protrusion, and 
make regional connectivity as a whole river so as to take foundation for next extract the bridge by 
choosing appropriate structural elements off a bridge 
4. Searching for possible bridge points basing on the knowledge 
It is difficult to accurately rapidly adopted target under the complexity of graphic background with 
only using bottom-up method of the data driven, the general segmentation and marking etc. So, we adopt 
top-down knowledge driven method, which, firstly, we should put forward assumptions according to the 
aim of bridge probably existing characteristic in graph. Then we accord to assumptions, we should 
proceed  to segmentation, marking and extracting feature on purpose in graph, based on this, we should 
use it match with target model 
4.1. Common characteristic of ordinary bridge has: 
(1) The both side of the bridge should be river going along the direction of river. The water area is 
divided into some big water area according to the number of the bridge. And the area’s gray is distributed 
uniformly. 
(2) Going along the direction of bridge, the both ends of the bridge connects land or highway. 
(3) Bridge area is always elongate, length and width have certain proportion and the bridge floor has 
similar gray. 
(4) Extract of the major rivers from the binary image, and marked all areas of the rivers  
(5) Get each area of pixel value equal to 1 on the river followed by he order marked of the first step. 
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Thus the bridge on the river and the dry areas of various sizes were simultaneously extracted 
(6) The all objects, previous extracted from image, were marked and calculate the maximum diameter, 
and the areas, which diameter greater than 100 pixels, were be retained. The dry areas were removed . 
(7) Calculated the length of the major axis and the minor axis of the each previous step areas to get the 
ratio between these two. The area, which ratio was greater than 1.5, were retained, and the dry areas were 
removed further. 
(8) To calculate the main direction and the secondary direction of the areas, respectively extent three 
pixels along the two directions and determine the properties of the pixel areas after extension. We can get 
the bridge point according to the properties of the pixel areas 
5.  Algorithm experiments 
On the MATLAB platform we take a experiment on an size 256*310 image. The results shown in 
figure 2: 
Fig2  the bridge target detecting results 
The results show that the algorithm can accurately detect the target location to two bridges. And 
the detection processing time to approximately 1.23 seconds, with high computational efficiency 
6. Conclusion: 
In this paper the novel infrared bridge target recognition , based on morphological operator ,  firstly, 
employ some operations including contrast stretching transformation, Otsu operator, morphological to 
process the original image. And then a bridge-knowledge was defined ,which was applied to find a 
possible bridge .The simulation experiment results show that the novel algorithm has better performance 
of accuracy and reliability, which has lower error and higher computational efficiency. Thus it can 
be used to real-time application. 
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